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A three-center two-electron bond is such a chemical bond when a pair of electrons is 


localized in the space between three atoms. A classic example is the structure of diborane B - H - B. 
Look at the picture [1]. 



The usual, “normal” two-electron bond is localized between two nuclei. Therefore, from a 
classical point of view, it is not easy to explain why a pair of electrons “serves” three nuclei at once. 
But, everything changes if we recall that the chemical bond is a standing de Broglie wave. Here is a 
quote [2]: 

«Therefore, based on the multiplicity of the chemical bond, more precisely, from the linear 
density (bond), it can be argued that the chemical bond is a standing wave with a certain linear 
density. Thus, a chemical bond can be considered as an oscillating string with a certain frequency 
(standing wave). It is clear that this vibration frequency will determine the energy of a given 
chemical bond. That is, a chemical bond is a certain quantum of energy, since the standing waves of 
the string are perfectly quantized. Naturally, the de Broglie wave of the electron will form a 
standing wave...». 

The energy of these oscillations is quantized according to Planck, that is, according to the 
formula: 


E = h * y 


Recall that a standing wave is an oscillatory process that is characterized by a stable (in space) 
distribution of alternating maxima (antinodes) and minima (nodes) of the oscillation amplitude. 
Look at the drawing of a standing wave [3]. 
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Therefore, a chemical bond can be thought of as a standing wave between nuclei (atomic nuclei are 
the nodes of a standing wave). Moreover, and importantly, the number of nodes is not limited: there 
can be two (then this is a “normal” chemical bond), and maybe three (then this is a three-center 
two-electron bond). The standing wave of a fixed string is perfectly quantized. Moreover, an integer 
number of half-waves (X / 2) will be stacked along the length of the string L [4]. 

L = (X/2)*n 

where n = 1, 2, 3... 
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From the foregoing, it is easy to imagine a three-center two-electron chemical bond. Look at the 
picture that explains everything. 
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Naturally, this approach can be used with a different number of electrons, and with a different 
number of nuclei. Consider the number of electrons of a chemical bond that can be used in a 
standing wave model. 

So, we can use this number of electrons in this model: 1 electron, 2 electrons, 6 electrons. We can 
also use three electrons (three-electron bond), since three electrons are equivalent to one fermion. 
This follows from the fact that a chemical bond can be considered as an energy quantum 
(E = h * y). This quantum of energy will describe the molecular orbital. To explain, quote [5]: 

«...it is necessary to not express MO in members of a linear combination of AO, but 
postulate the existence of MO as a new fundamental quality that describes a specific chemical bond 
and is not derived from simpler structural elements... 

Since the chemical bond is the result of the interaction of fermions and they interact [5] according 
to the Huckel rule (4n 2) (or 2n, n - unpaired), we can schematically depict molecular orbitals 
similarly to atomic orbitals. The number of electrons according to Hiickel's rule will be: 2, 6, 10, 14, 
18,... 
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Accordingly, the molecular orbitals of the chemical bond are denoted as follows: 

MO (s) is a molecular s-orbital, 1 cell, can contain up to 2 electrons. 

MO (p) is a molecular p-orbital, 3 cells, can contain up to 6 electrons... 

Then the usual single bond will be described by the molecular s-orbitale (MO(s)). 

To describe the double bond, we need to assume that it is formed from two equivalent single 
bonds... and is then described by two molecular s-orbitals (2 MO(s)). 

The triple bond will be described by a molecular p-orbital (MO (p)), then all six electrons of 
the triple bond will occupy one molecular p-orbit...». 

"In order to obtain standing waves as a result of solving a homogeneous differential wave 
equation (J. d'Alembert) it is necessary to set its boundary conditions accordingly (for example, fix 
the ends of the string). 

In the general case of an inhomogeneous differential equation, 

ID - performs the role of “force”, with the help of which displacement is carried out at a 
certain point in the string, a standing wave arises automatically" [3]. 
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